Learner Fit in Scaling Up Automated Writing Evaluation by Cotos, Elena & Huffman, Sarah R.
English Publications English
2013
Learner Fit in Scaling Up Automated Writing
Evaluation
Elena Cotos
Iowa State University, ecotos@iastate.edu
Sarah R. Huffman
Iowa State University, shuffman@iastate.edu
Follow this and additional works at: https://lib.dr.iastate.edu/engl_pubs
Part of the Educational Assessment, Evaluation, and Research Commons, Interpersonal and
Small Group Communication Commons, Leadership Studies Commons, and the Other Teacher
Education and Professional Development Commons
The complete bibliographic information for this item can be found at https://lib.dr.iastate.edu/
engl_pubs/228. For information on how to cite this item, please visit http://lib.dr.iastate.edu/
howtocite.html.
This Article is brought to you for free and open access by the English at Iowa State University Digital Repository. It has been accepted for inclusion in
English Publications by an authorized administrator of Iowa State University Digital Repository. For more information, please contact
digirep@iastate.edu.
Learner Fit in Scaling Up Automated Writing Evaluation
Abstract
Valid evaluations of automated writing evaluation (AWE) design, development, and implementation should
integrate the learners’ perspective in order to ensure the attainment of desired outcomes. This paper explores
the learner fit quality of the Research Writing Tutor (RWT), an emerging AWE tool tested with L2 writers at
an early stage of its development. Employing a mixed-methods approach, the authors sought to answer
questions regarding the nature of learners’ interactional modifications with RWT and their perceptions of
appropriateness of its feedback about the communicative effectiveness of research article Introductions
discourse. The findings reveal that RWT’s move, step, and sentence-level feedback provides various
opportunities for learners to engage with the revision task at a useful level of difficulty and to stimulate
interaction appropriate to their individual characteristics. The authors also discuss insights about usefulness,
user-friendliness, and trust as important concepts inherent to appropriateness.
Keywords
Appropriateness, Automated Writing Evaluation, Discourse-Level Feedback, Effectiveness, Interactional
Modification, Learner Fit
Disciplines
Educational Assessment, Evaluation, and Research | Interpersonal and Small Group Communication |
Leadership Studies | Other Teacher Education and Professional Development
Comments
This article is published as Cotos, E., & Huffman, S. (2013). Learner fit in scaling up automated writing
evaluation. International Journal of Computer-Assisted Language Learning and Teaching, 3(3), 77-98. DOI:
10.4018/ijcallt.2013070105. Posted with permission.
This article is available at Iowa State University Digital Repository: https://lib.dr.iastate.edu/engl_pubs/228
International Journal of Computer-Assisted Language Learning and Teaching, 3(3), 77-98, July-September 2013   77
 
ABSTRACT
Valid evaluations of automated writing evaluation (AWE) design, development, and implementation should 
integrate the learners’ perspective in order to ensure the attainment of desired outcomes. This paper explores 
the learner fit quality of the Research Writing Tutor (RWT), an emerging AWE tool tested with L2 writers at an 
early stage of its development. Employing a mixed-methods approach, the authors sought to answer questions 
regarding the nature of learners’ interactional modifications with RWT and their perceptions of appropriate-
ness of its feedback about the communicative effectiveness of research article Introductions discourse. The 
findings reveal that RWT’s move, step, and sentence-level feedback provides various opportunities for learners 
to engage with the revision task at a useful level of difficulty and to stimulate interaction appropriate to their 
individual characteristics. The authors also discuss insights about usefulness, user-friendliness, and trust as 
important concepts inherent to appropriateness.
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INTRODUCTION
Since its beginnings over fifty years ago, Au-
tomated Writing Evaluation (AWE) has gained 
increased popularity as well-considerable 
technological advancement. Early AWE soft-
ware, developed to reduce teachers’ workload 
by automating the scoring of student essays, 
analyzed the quality of texts by examining 
language at the surface level (Page, 2003). 
Modern day AWE software, such as Criterion 
(Educational Testing Service), MY Access! 
(Vantage Learning), and Intelligent Essay 
Assessor (Pearson Knowledge Technologies), 
employ natural language processing techniques 
to enable more complex analyses of writing for 
performance-specific feedback. These products’ 
scoring and feedback affordances are promoted 
as being capable of meeting the needs of L2 
learners, writing teachers, and institutional 
administrators.
However, despite the promising potential 
of AWE, its effectiveness has been the subject 
of a strenuous debate. On the one hand, AWE 
programs are deemed to support process writ-
ing approaches valued for multiple drafting and 
scaffolding feedback (Hyland, 2003; Hyland & 
Hyland, 2006). On the other hand, AWE effects 
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on the development of writing skills are doubted 
and even considered harmful (Cheville, 2004). 
However, the debate largely feeds on empiri-
cally unsupported arguments about whether or 
not AWE should be used rather than how it 
should be used to better serve the end users 
(Chen & Cheng, 2008; Grimes & Warschauer, 
2010). It has also been pointed out that the de-
bate over AWE effectiveness overlooks design 
issues such as the lack of relevant theoretical 
grounding, heavily form-focused feedback, and 
unspecified learner needs, which are bound 
to affect AWE impact on L2 writing if not 
accounted for as the programs are designed 
(Cotos, 2012). AWE developers have relied on 
psychometric evidence of accuracy and reliabil-
ity, but disregarded the possible consequences 
of re-purposing automated scoring technology 
from intended summative to formative assess-
ment, ignoring the need to re-conceptualize 
AWE design. Along these lines, we believe 
that AWE technologies should be evaluated 
from the earliest stages of their development, 
and that the learners’ perspective on the use 
of AWE for a given task, in particular, should 
be a fundamentally significant viewpoint in 
conceptualizing the design, development, and 
implementation of such tools in order to enhance 
their effectiveness.
These issues have been considered in the 
design of the Research Writing Tutor (RWT), 
an innovative, genre-specific, web-based tool 
that analyzes the research article Introduction, 
Methods, Results, and Discussion/Conclusion 
sections in terms of discourse units that build the 
communicative effectiveness of each of these 
sections. RWT represents a scale-up from an 
earlier prototype - IADE, a program informed by 
Interactionist SLA, skill acquisition theory, sys-
temic functional linguistics, and genre analysis 
(Cotos, 2009). IADE analyzes research article 
Introductions by classifying texts into rhetori-
cal moves1 (Swales, 1981, 2004) and generates 
color-coded feedback on the discourse struc-
ture of student texts. It also compares student 
texts with a corpus of Introductions published 
in fifty academic domains and provides nu-
meric feedback on how well students’ writing 
approximates the writing in their field. The 
approach to IADE’s design and empirical 
evaluation (Cotos, 2010) have motivated scaling 
up to a more fine-grained operational design 
of RWT, which not only includes improved 
functionality of features, but also draws from 
systematic analyses of formative data obtained 
from test implementations aimed at validating 
design decisions and informing continuous 
development of this emerging tool.
This mixed-methods study is one such test/
evaluation implementation, which was aimed at 
examining the potential effectiveness of RWT 
considering its learner fit quality. Learner fit is 
defined by Chapelle (2001) as the capacity of 
computer-assisted language learning (CALL) 
materials to engage learners with the language 
at an appropriate level of difficulty given their 
individual characteristics. Effectiveness is, thus, 
regarded here as a user-centric factor rather 
than a system-centric psychometric measure. 
Qualitative and quantitative data were gathered 
when the tool was piloted for the first time with 
nine learners of English, who were enrolled 
in a graduate-level academic writing course. 
Multiple data sources were triangulated to un-
derstand how learners perceived, responded to, 
and engaged with RWT feedback. Our findings 
regarding learner fit include appropriateness 
constructs in terms of the level of linguistic 
difficulty, which is reflected in the degree of 
interaction, and in terms of usefulness, which 
is viewed as a combination of helpfulness, 
user-friendliness, and trust.
LITERATURE REVIEW
Evaluation of Effectiveness
Integral to the discussion of effectiveness of 
AWE tools is the question of what “effective-
ness” constitutes. The effectiveness of auto-
mated scoring of writing has long been viewed 
through the lens of educational measurement 
where it is considered effective if it is reliably 
comparable to human evaluations (for details 
see Dikli, 2006). With a shift in focus towards 
AWE use for formative assessment purposes, 
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this interpretation of effectiveness is no longer 
valid since this perspective requires evidence of 
whether and how students learn and improve, not 
how well a system can predict human scores. As 
Chung and Baker (2003) explain, the evaluation 
of AWE programs should involve more complex 
analyses to include not only validation of the 
scoring system independent of the context of 
application, but also validation of the scoring 
system used in the targeted context (p. 27).
Although prior studies suggest that students 
may evaluate the effectiveness of an AWE tool 
based on their perceptions of its usefulness 
(Chen & Cheng, 2008; Li, 2002; Page, 2003; 
Warschauer & Ware, 2006) and trustworthiness 
(Chang & Tung, 2008; Yang, 2004), research 
on AWE use still falls short of being truly in-
formative mainly because it is often limited to 
outcomes and decontextualized perceptions. 
Existing findings are far from being conclu-
sive, if not contradictory. Some studies report 
on improvement in scores (Attali, 2004; Leah 
Rock 2007; Foltz, Laham & Landauer 1999); 
lowered error-rate (Attali, 2004); positive 
impact, increased motivation, and favorable 
attitudes (Cotos, 2012; Schroeder, Grimes & 
Warschauer, 2010; Grohe & Pogue 2008); and 
language learning potential (Cotos, 2011). At the 
same time, there is evidence of no significant 
improvement in students’ writing after using 
AWE software (Shermis, Burstein & Bliss 2004; 
Warschauer & Grimes 2008). And, when learn-
ers showed improvement, it was mainly at the 
level of grammar and mechanics (Attali 2004; 
Leah Rock 2007; Warschauer & Grimes 2008). 
The effects seem to also vary when it comes to 
different levels of language proficiency (Chen 
& Cheng, 2008; Yang, 2004).
Warschauer and Ware (2006) affirm that 
the main weakness of research in this area is 
methodological. Perhaps, that is why previous 
findings have not yet had a washback on AWE 
design and, consequently, effectiveness. How-
ever, if this technology is to fulfill its potential, 
it is necessary to conduct methodologically 
sound and theoretically grounded evaluation 
research. Highlighting the importance of empiri-
cal evidence, Chapelle (2001) puts forth a theory 
of evaluation as a context-specific argument 
“indicating in what ways a particular CALL 
task is appropriate for particular learners at a 
given time” (p. 53). She recommends that such 
an evaluative argument be built with evidence 
of effectiveness based on six CALL qualities: 
language learning potential, leaner fit, meaning 
focus, authenticity, positive impact, and practi-
cality. While all these qualities are instrumental 
in articulating the effectiveness argument for 
RWT, we begin with learner fit since the tool 
is still in development and our objective at this 
stage is to inform its further design and ultimate 
implementation with insights from the main 
stakeholders’ perspective.
Learner Fit
The learner fit criterion was formulated earlier 
by Hubbard (1988) in an integrated framework 
for CALL courseware evaluation, where it 
included learning style, learner focus, learner 
variables, and language difficulty (in addition 
to program and classroom dimensions). In 
Chapelle’s (2001) framework, examinations 
of learner fit focus on the level of linguistic 
difficulty and learner characteristics, involving 
systematic analysis of the “extent to which a 
CALL task engages learners in language at a 
useful level of difficulty in a way that is appro-
priate to their individual characteristics” (p. 80).
How do the developers of AWE software 
aim at facilitating learners’ engagement with a 
writing task at an appropriate linguistic diffi-
culty level? They offer various features ranging 
from feedback on different aspects of writing to 
complementary tools with scaffolding materi-
als2, planning templates, guidance checklists, 
scoring rubrics for self-assessment, word banks, 
etc. The extent to which learners use these 
features can indicate the appropriateness of the 
level of linguistic difficulty. In other words, if 
learners frequently interact with AWE feedback 
and/or help options, this likely occurs because 
the writing task is sufficiently difficult and, at 
the same time, appealing for them to seek help. 
If they complete the task making little or no use 
of features, it may be that the level of writing 
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difficulty is low and requires no help, or that 
the task is inappropriately difficult and learn-
ers are not even able to engage. Inappropriate 
learner fit may be a plausible explanation to the 
findings reported by Yang (2004) and Chen and 
Cheng (2008). In Yang’s study, advanced EFL 
learners reacted less favorably toward AWE 
feedback compared to lower proficiency level 
learners, conceivably because the form-focused 
feedback pointed to what they already knew 
and failed to provide suggestions on how to 
improve at a more complex discourse level. 
Similarly, Chen and Cheng (2008), who also 
targeted EFL classrooms, found that AWE was 
perceived more favorably at earlier stages of 
drafting and revision, when the writing task is 
relatively new and demanding.
Undoubtedly, understanding the nature of 
learner’s context and task-specific interaction 
with AWE can clarify some aspects of the de-
bate we mentioned earlier. However, the role 
of learner fit in measured and perceived AWE 
effectiveness is largely unknown. Few CALL 
studies integrated this criterion in their evalua-
tion. Two studies investigated the effectiveness 
of a web-based listening program (Wang, 2006) 
and of videoconferencing-based tasks (Wang, 
2007), and only one operationalized AWE 
learner fit as appropriateness and helpfulness of 
automated feedback, reporting on the suitability 
of color-coded, iterative, output-focused, indi-
vidual, discipline-specific, negative, intelligent, 
and metalinguistic feedback characteristics 
(Cotos, 2010).
Inquiring about ways in which learners 
perceive and are likely to interact with RWT 
is important at the earliest stages of its devel-
opment, even when there are limitations in 
feedback accuracy. Therefore, in this study, we 
explore learner fit as a component of potential 
effectiveness of this developing tool. Consis-
tent with the emphasis of Chapelle’s (2001) 
evaluation framework on the level of linguis-
tic difficulty and appropriateness reflected in 
learners’ interaction with the tool, we seek 
answers to the following questions: (1) What 
is the nature of interactional modifications 
with RWT? and (2) How appropriate is RWT 
feedback for targeted learners? This being an 
evaluation study, we view appropriateness in 
terms of usefulness and trust drawing from 
operationalizations of effectiveness in previous 
research. We also consider user-friendliness as 
an additional indicator of appropriateness to be 
able to assess the current interface design and 
to identify areas for improvement.
METHODS
Research Writing Tutor
The most integral instructional tool in this re-
search is RWT, an AWE program developed for 
use as a formative assessment tool to comple-
ment instruction in a research writing course 
(Cotos, Gilbert, & Link, 2012). RWT provides 
students with feedback on the communicative 
effectiveness of their research article section 
drafts and, at the same time, guides them towards 
the writing norms in their particular discipline. 
It evaluates communicative effectiveness based 
on rhetorical move/step frameworks (Cotos, 
Huffman, Link, & Paben, forthcoming; Swales, 
2004) and adherence to the writing norms of 
a particular discipline based on a corpus of re-
search articles in 30 academic fields. Students 
can submit a written draft of their Introduction, 
Methods, Results, or Discussion/Conclusion for 
analysis to RWT, and it instantaneously gener-
ates written and visual feedback on macro and 
micro levels of the discourse characteristics 
of the given research article section. Figure 
1 displays the feedback given at move level 
(provided in graphic and numerical form) and 
at step level (provided in written and graphic 
form). The range bar in the graphic feedback 
on moves orients the learner towards achieving 
a discipline-specific goal for each move, and 
the drop-down menu has a similar purpose at 
the level of steps. The sentence-level feedback 
is exemplified in Figure 2. The colors in the 
feedback indicate the rhetorical move the system 
thinks the sentence belongs to, and a click on 
a color-coded sentence displays a comment on 
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the rhetorical function of that sentence. These 
types of feedback allow students to see both 
the discourse structure of their draft and the 
pragmatics of their sentences. Another essential 
feature of the tool is the option to modify and 
reanalyze text drafts. To facilitate revision and 
resubmission, RWT also allows students to 
explore step descriptions and examples that 
are accessible upon demand through the “Learn 
More” and “Examples” links.
Participants
The participants in this study were nine graduate 
students at a large Midwestern university who 
were enrolled in the research writing course. Stu-
dents in this course were chosen for recruitment 
on purpose, as it is the only course that focuses 
on the theory and practice of research article 
genre writing and is, therefore, the targeted 
instructional context for RWT implementation. 
Our participants were pursuing a master’s or 
Figure 1. Move and step-level feedback
Figure 2. Sentence-level feedback
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doctoral degree in different fields in the social 
and natural sciences (e.g., Agronomy, Chemi-
cal Engineering, Plant Pathology, Psychology, 
etc.) and, at the time of the study, were in the 
process of conducting and writing up their own 
research. They were three males and six females 
between 22-31 years of age, of which two were 
native speakers and seven were non-native 
speakers (NNS) of English. All NNSs were 
advanced in their English writing proficiency as 
demonstrated by their scores on an institutional 
placement test.
Design
We employed a triangulation design, where 
diverse yet complementary data from vari-
ous sources are elicited (Morse, 1991) so that 
qualitative and quantitative results could be 
compared and validated (Creswell & Clark, 
2007). Converging qualitative and quantitative 
insights based on this approach allows greater 
comprehension of how learners interpreted the 
features of the RWT, perceived its feedback, and 
interacted with this tool (see Figure 3).
Procedure
This study was conducted in the classroom 
during the research article Introduction Writing 
unit of the course. The study procedure included 
a preliminary instructional stage and an RWT-
facilitated revision task stage, followed by data 
collection, which unfolded during and shortly 
after students’ interaction with RWT (Figure 
4). At the instructional stage, the students were 
taught the rhetorical moves and steps commonly 
used in Introduction section writing. Then, they 
identified and analyzed patterns characteristic 
of this section in their disciplines by exploring 
a corpus of Introductions annotated for moves 
and steps. They also had practice applying the 
move/step framework in a number of class 
activities as well as in the peer-review of their 
classmates’ drafts.
After this presentation phase of skill devel-
opment (see Byrne, 1986), the students were 
directed to RWT for self-revision practice. Prior 
to that, RWT was introduced and its features 
were explained to the students, as it was their 
first experience with this computer program. 
They were also informed that, at that point, RWT 
was not yet capable of accurate analysis and 
that the feedback it generated was tentative. To 
complete the revision task, the students submit-
ted their first draft and then made modifications 
to their text based on the automated feedback, 
after which they re-submitted to receive updated 
feedback. This was an iterative process that 
unfolded with multiple submissions and lasted 
for one hour.
To capture students’ interaction with RWT 
first-hand, data collection began concurrently 
with the revision task by means of computer 
screen recording, storing the data in the RWT 
database, and conducting observation. A post-
task survey was administered after participants’ 
interaction with the tool, and within a few days 
each participant met individually with one of 
the researchers for the collection of prompted 
production data.
Figure 3. Triangulation design (Creswell & Clark, 2007)
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Data
In view of recommendations for incorporat-
ing a variety of data sources in investigating 
learners’ interaction with CALL tools (Pujola, 
2002), this research exploited audio, video, 
written, and spoken data to better address the 
research questions.
User Interaction Data
User interaction data included screen capture 
videos of students’ RWT use recorded with 
Apple Inc’s QuickTime version 10. Another 
source of usability data was the program’s da-
tabase, which automatically stored needed fre-
quency information about the clicks and hovers 
over move-level, step-level, and sentence-level 
feedback as well as the number of submissions 
per user. Naturalistic classroom research data 
in the form of observation was also acquired by 
one of the researchers to afford thick descrip-
tions of participants’ actual behavior (Geertz, 
1973) in addition to what they reported doing. 
The observational notes represented first-hand 
accounts of learners’ engagement with RWT, 
such as perceptible enjoyment or frustration with 
the tool, whether and how often participants 
asked for instructor assistance, and how or if 
participants cooperated with one another while 
using this technology.
Learner Perception Data
Survey data were collected in Qualtrics, a 
computer-based survey delivery system, im-
mediately following the revision task with RWT. 
The survey comprised ten Likert-scale items 
asking about participants’ perceived helpfulness 
of RWT in its current state, projected helpfulness 
of the tool at a later, more developed stage, ease 
of use of the tool, and overall trust in automated 
writing systems. A follow-up open-ended ques-
tion elicited perceptions of how RWT can be 
improved (see Appendix A). To reduce bias and 
provide the participants with opportunities for 
both agreement and disagreement, the Likert-
scale statements were worded both positively 
and negatively (see Gass & Mackey, 2007). The 
questioned concepts were chosen in light of 
previous research on students’ perceived help-
fulness of AWE tools (Cotos, 2010; Warschauer 
& Grimes, 2008; Warschauer & Ware, 2006).
Figure 4. Procedural stages
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Introspective Data
The stimulated recall data, valuable in that it 
permits unique access to participants’ cogni-
tive processes during a recorded interaction 
(Fox-Turnbull, 2011), was collected at the 
post-interaction stage. In each stimulated recall, 
the participants were prompted to retrospect 
on what they were thinking during this inter-
action (see Lewis, 1988) as they were shown 
the video screen capture of their use of RWT. 
Their responses were recorded with Audacity, 
an open source audio recording program, and 
transcribed for later analysis. Average length 
of the recalls was 20-25 minutes.
Data Analysis
Qualitative and quantitative data were analyzed 
separately then triangulated to best understand 
students’ opportunities for engagement with 
their writing while using RWT considering 
individual learner characteristics and the af-
fordances for acquisition provided through the 
automated feedback. A summary of the data 
and the associated analyses is given in Table 1.
Inductive analysis, commonly employed 
in like research (e.g., Grimes & Warschauer, 
2010; Nix & Wylie, 2011), was used to identify 
thematic patterns and to code the observational 
notes, stimulated recalls transcripts, and open-
ended responses. Investigators first explored the 
qualitative data for overarching trends. Prelimi-
nary codes (indicating recurrent themes of in-
tentional interactions and perceived usefulness, 
usability and trust in the RWT) were formed in a 
second read through, and memos were taken to 
document emergent trends. Codes were refined 
in a subsequent review of the data, and then 
the data were labeled and divided according to 
established codes. The same codes were applied 
to the analysis of the screen captures.
Quantitative data from participants’ re-
sponses to the Likert-scale survey were first 
prepared by arranging all item responses in order 
wherein “1” signifies the most disagreement and 
“4” signifies the most agreement with a state-
ment. The responses were then examined and 
descriptive statistics were calculated to gather a 
composite picture of learners’ perceptions. The 
data stored in the RWT database, which tallied 
each participant’s clicking and submission be-
havior, were then analyzed descriptively as well.
To be able to merge the data sets in order to 
understand how the quantitative data supported 
or countered the qualitative insights and to 
warrant claims that are inherently quantitative, 
we also calculated quasi-statistics based on the 
thematic codes that emerged in the qualita-
tive analysis (see Barton & Lazarsfeld, 1955; 
Table 1. Data and analyses 
Data Data Analysis
Qualitative
Observation (QUAL)
Inductive analysis of observational notes 
Coding
Open-ended response survey (QUAL) Inductive analysis of responses 
Coding
Stimulated recalls (QUAL) Inductive analysis of transcripts 
Coding
Screen capture (QUAL) Manual analysis of recordings 
Coding
Quantitative
Likert-scale survey (QUANT)
Descriptive statistics
RWT database (QUANT) Processing of frequencies of clicks, hovers, and 
submissions per user 
Descriptive statistics
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Maxwell, 1996). Converging mixed-methods 
data clarified if and where the results joined 
or diverged, revealing existing similarities and 
differences.
RESULTS
Nature of Interaction with RWT
The first aspect of learner fit examined in this 
study was the nature of learners’ interaction 
with RWT, which is an element factoring into 
the level of linguistic difficulty according 
to Chapelle (2001). Here, the linguistic dif-
ficulty consisted of producing the rhetorical 
moves and steps characteristic of research 
article Introductions in students’ particular 
discipline; therefore, to examine the extent of 
interactional modifications, we first analyzed 
tallies of participants’ engagement with move, 
step, and sentence-level feedback recorded 
in the program’s database. Figure 5 shows 
that students interacted with all three types of 
feedback, with a total interactivity behavior 
amounting to 1,604 instances. They accessed 
the step feedback descriptors 902 times, which 
is far more than the move feedback descriptors 
(108 times). This is not surprising given that the 
move feedback range bars, orienting the learner 
towards a certain move composition goal, are 
static and constantly salient. To see the step-
level feedback, however, learners have to place 
their mouse over the area underneath a move 
range bar indicating the number of steps that 
are positively evaluated by the system and the 
number of steps that may need to be improved. 
Similarly, sentence-level feedback comments 
like “You may be proposing a general hypoth-
esis here,” appear when a particular sentence 
is clicked on. The overall frequency of clicks 
on sentences (594 times) was about five times 
higher than hovers over moves.
Further, records of participants’ interaction 
with the RWT reveal some similar patterns as 
well as individual variability, noticeable in Fig-
ure 6. While all the participants interacted with 
the move feedback the least, some participants 
accessed the step feedback more frequently 
than other types of feedback. The behavior 
of Participant 6 is the most prominent in this 
respect, with 588 hovers over the step feedback, 
perhaps partially indicative of unintentional 
or exploratory intent. Apart from this outlier, 
engagement with the sentence-level feedback 
appears to be a visible pattern for more than 
half of the participants, the inference being that 
this type of specific metalinguistic feedback 
can be quite appealing to learners as they are 
examining their own output.
The descriptive statistics summarized in 
Table 2 also reflect this variance, showing 
standard deviations greater than means for all 
three feedback interaction types. The central 
tendency is better reflected in the median 
values, which point to a higher frequency for 
sentence feedback and, therefore, a possible 
Figure 5. Overall interaction with RWT feedback types
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learner preference for local rather than global 
discourse-level feedback.
Another analyzed component of students’ 
interaction with the RWT was the number of 
draft submissions, which ranged from 2 to 16 
(Table 2). Despite the limitations of our data 
set, we juxtaposed total interactivity and the 
number of submissions. The ascending line in 
Figure 7 suggests that those students who were 
more active in accessing feedback features 
and clicking on sentences in the text editor 
also submitted more drafts, which would be a 
desirable tendency.
Qualitative data provided more in-depth 
insights about the nature of learners’ interaction 
with RWT, corroborating differences in their 
use of feedback types and suggesting certain 
sequence tendencies. Specifically, analysis of 
the screen captures revealed the emergence of 
two distinctive student interaction behaviors, 
one which will be described as deliberate and 
another as exploratory. Stimulated recall data 
confirm these behaviors to be intentional strate-
gies used by students during their interaction 
with the tool.
Deliberate Interaction
Deliberate interaction behavior is characterized 
by a systematic investigation of the RWT in a 
linear fashion. Students who exhibited such be-
havior started their exploration of the feedback at 
the top from Move 1 and proceeded downward 
through the step feedback in a chronological 
order, first searching all step feedback features 
in Move 1 then progressing to the exploration of 
Move 2 step feedback (Figure 8). In stimulated 
recalls, eight of the nine participants referenced 
the use of such strategies at some point during 
their interaction with the RWT. They mentioned 
paying close attention to the “needs work” in-
dicators because they wanted to know exactly 
Figure 6. Individual participants’ interaction with RWT feedback types
Table 2. Descriptive statistics for overall interaction 
Move feedback hovers Step feedback hovers Sentence clicks # drafts
Min. Value 0 8 9 2
Max. Value 37 588 190 16
Mean 12 100.22 66 5.3
Median 10 37 54 3
St. Dev. 11.24 185.09 53.45 5.29
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which step they needed to improve before mov-
ing on to feedback for another move.
While most participants reported engaging 
in deliberate interaction, it should be noted that 
two appeared to be primarily deliberate interac-
tants. Interestingly, in the stimulated recalls they 
both remarked that they tended to spend more 
time on feedback for a particular sentence in 
order to improve on the “Needs work” portions 
of the step feedback. One the of the deliberate 
interactants mentioned several times her desire 
to have “more details about how to improve” 
sentence writing because “just ‘needs work’ or 
Figure 7. Interactivity and draft submission
Figure 8. Deliberate interaction with feedback
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‘good work’ isn’t enough” feedback on which 
to base substantial revisions.
Deliberate interaction appeared to also 
trigger cognitive engagement with the sentence-
level feedback in the form of agreeing, disagree-
ing, or explaining intended functional meaning 
of certain sentences in the box below the text 
editor (which is meant to add an additional op-
portunity for learner-computer interaction). For 
example, in response to RWT feedback “You 
may be claiming centrality of the topic in the 
field here” provided for sentence “Therefore, 
hydraulic circle and nutrient transport associated 
with surface and subsurface flows, are under 
intensive impacts of global climate change.” the 
student responded with “I think I’m just pro-
viding general information.” This deliberately 
patterned justification involved progressing 
through the color-coded text, clicking on each 
sentence one by one and rationalizing personal 
rhetorical intent. This adds clarity as to why the 
sentence clicks were so frequent.
Exploratory Interaction
Exploratory behavior is less systematic than the 
deliberate behavior and instead involved non-
linear exploration of all feedback features of-
fered by RWT. Exploratory interactants studied 
the step and move feedback in a less sequential 
order and accessed the various feedback prompts 
on the entire page (Figure 9) as well as the step 
definitions and examples accessible through the 
“Learn More” and “Examples” links.
During the stimulated recalls, six of the 
nine participants recognized their use of a 
combination of exploratory and deliberate 
interaction strategies. Three of them explained 
that they were curious whether the RWT’s 
understanding of rhetorical functions fit their 
own interpretations. For instance, Participant 6 
stated she wanted to “see if the step definitions 
were the same as [her understanding of] the step 
definitions,” so she made sure to explore all of 
them, but not necessarily in a chronological way. 
That is why she skipped back and forth from 
clicking on individual sentences to clicking on 
step definitions. Analysis of her screen captures 
and frequency data recorded by the database 
confirmed the use of this strategy.
Exploratory interactants were also more 
prone to push the limits of the system. Participant 
5 commented that she submitted many drafts for 
analysis, making minor changes in each draft, 
to test whether RWT analyzer would continue 
to recognize certain sentences in the same way 
or whether certain words or phrases triggered 
the analyzer to classify a sentence as a different 
step. Here, a parallel with her high submission 
frequency (16 times) can be drawn based on this 
particular observation. Another student using 
an exploratory strategy noted that he was first 
Figure 9. Deliberate interaction with feedback
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aiming “to adapt [to] this computer program 
and understand how the program works on my 
writing” (Student 6). After this same student 
had become familiar with the RWT’s features, 
he proceeded to employ more deliberate in-
teraction strategies. Such a progression from 
exploratory to deliberate was common for most 
of the participants.
Only Participant 6 noted engaging only in 
exploratory behavior, explaining that because he 
was aware of the RWT’s weaknesses in provid-
ing accurate feedback, he was “more interested 
in the system” itself than the feedback it gener-
ated. For this reason, he glossed over detailed 
investigation of his sentences one by one and 
rather opted to discover more about the tool, 
its capabilities, limitations, and functionality. 
This explains his highest clicking and hovering 
frequencies (679).
Appropriateness of Feedback
Another learner fit inclusive we addressed is 
appropriateness of RWT feedback for targeted 
task and leaner characteristics. Thus, interac-
tional, observational, learner perception and 
introspective data were triangulated to obtain 
evidence of appropriateness in terms of useful-
ness, user-friendliness, and trust.
Usefulness
Multiple data sources suggest that RWT feed-
back was useful in a number of ways as the 
learners were working on the Introduction 
section revision task. The concept of useful-
ness conjoined such ideas as helpfulness (by 
enhancing cognitive processes and facilitating 
task completion with individualized feedback) 
and future applicability to similar tasks and 
student needs. Table 3 previews the evidence 
of usefulness by presenting the number and 
percentage of participants whose responses 
contained these themes.
A prominent theme in the open-ended 
survey responses was cognitive involvement. 
Five of the nine participants believed the RWT 
promoted self-reflection as RWT feedback 
initiated a return to their writing. One student 
wrote, “I do believe [automated systems] can 
be useful tools to make writers evaluate their 
motives and I think this is how this system 
work best for me.” In more than half of the 
simulated recall data, it surfaced that the feed-
back prompted students to carefully review the 
communicative effectiveness of their writing. 
To quote Participant 2, “the feedback made 
me think I have to make [the step] indicating 
a gap more obvious.” Along with the draft 
submission frequency results, this qualitative 
piece of evidence is encouraging because we 
can infer that the tool and its feedback are ap-
propriate for the targeted writing task. Coupled 
with deliberate interaction strategies that the 
learners employed, these findings suggest that 
the feedback can be helpful both pragmatically 
and cognitively.
Another theme related to facilitating task 
completion was the idea that RWT feedback was 
particularly helpful during revision because it 
was individualized. Without being prompted, 
statements like “good to get such specialized 
feedback for me” appeared in four stimulated 
recalls and in five open-ended responses. In-
terestingly, the observational notes captured an 
unexpected behavior when a student copied the 
RWT feedback into her notebook, and when the 
Table 3. Usefulness themes (n=9) 
Open-ended survey 
q-ns
Stimulated recalls Likert-scale
RWT promotes reflection on writing 5/9 (56%) 5/9 (56%) 8/9 (89%)
RWT offers individualized feedback 5/9 (56%) 4/9 (44%) N/A
Optimism about potential usefulness 3/9 (33%) 9/9 (100%) 8/9 (89%)
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instructor asked what she was doing, she replied 
that she wanted to record the feedback specific 
to her writing for later revision.
The participants thought of RWT as helpful 
not only at the time of the Introduction revi-
sion task in class, but also in the future and for 
the revision of other research article sections. 
Qualitative data revealed much optimism about 
its potential usefulness when it is fully devel-
oped. In stimulated recalls all the participants 
mentioned a willingness to use the tool again, 
and in survey responses three participants 
were optimistic about future applicability and 
usefulness. One survey respondent mentioned, 
“I really enjoyed the system and am looking 
forward to its completion” and another said “I 
think it’s an interesting tool and could be very 
useful...” Three other participants mentioned the 
desire to use the RWT again, especially if the 
inaccuracy issues in the analysis were resolved.
Such optimism about potential usefulness 
of the RWT, as well as RWT feedback promoting 
a critical reflection on written drafts, is sup-
ported by the Likert-scale data (see the first three 
themes in Table 4). On average, the students 
agreed (choosing “3,” meaning “I agree” on 
a 4-point scale) that the RWT feedback made 
them think twice about their written composi-
tion; that, if feedback were more accurate, they 
would modify their drafts based on it; that they 
would like to use RWT more frequently; and 
that they thought the website would be very 
useful to students like them.
User-Friendliness
Data also show that while learners found the 
RWT website easy to use, this was not a factor 
they commented on frequently in their open-
ended survey responses or stimulated recalls. 
In the stimulated recalls, while explaining what 
we earlier referred to as deliberate interaction, 
two participants remarked they thought RWT 
was not a difficult tool to use. Participant 
7 commented that, “for what it is, it is user 
friendly.” The same user later specified that 
“the interface was user friendly.” Participant 
2 indicated that the website “wasn’t hard to 
figure out” and that the feedback was easy 
to understand, likely because the move and 
step concepts have been taught and practiced 
before and because the metalanguage used in 
the feedback was familiar. Only two students 
commented about the ease of use of the RWT in 
the survey responses. In those responses, they 
primarily made recommendations for improve-
ment of the tool. For example, “A better text 
editor” that incorporates “subtle highlighting” 
and color-changing capabilities “would be 
helpful,” a student suggested. Another student 
wrote, “the way the multiple drafts is handled 
is a bit confusing, especially when dealing with 
comments on older drafts” and went on advising 
how to improve saving of drafts. A participant 
who had no difficulties using RWT, but rather 
wished to see other capabilities integrated into 
this tool, suggested adding grammar check-
ing functions so “we can edit both grammar 
errors and rhetorical meaning to improve our 
Table 4. Supporting evidence from Likert-scale responses 
Mean St. Dev.
Self-reflection 3.22 0.5
Facilitated task 2.78 0.44
Future applicability 3.11 0.6
User-friendliness 3.11 0.60
Ease understanding feedback 3.00 0.5
Skepticism about trustworthiness 2.44 0.73
Notation of inaccuracies 2.67 0.71
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writing.” Similarly, observational notes showed 
participants to have little difficulty navigating 
the tool’s features or understanding the feed-
back. Only occasionally did students ask for 
the teacher’s assistance while interacting with 
the RWT, and these queries mainly regarded 
student interpretations of inaccurate feedback 
or questions about whether they could access 
the RWT after class. Overall, the observation 
notes recorded an enjoyable, independent work-
ing atmosphere with no noticeable frustration.
Likert-scale responses supported the scant 
qualitative data available about user-friendliness 
(see Table 4). Eight of the nine participants either 
agreed or strongly agreed that the website was 
easy to use and that the feedback was provided 
in a comprehensible way. The small amount 
of evidence, particularly qualitative evidence, 
could be interpreted as an indicator that ease 
of use was not a concern worthy of mention in 
the survey or the stimulated recalls. The sug-
gestions participants provided in the survey, 
however, represent a valuable contribution for 
further RWT development.
Trust
Although typically not thought of as an indi-
vidual learner characteristic, trust was also of 
interest in this study. Automated analysis of 
discourse is challenging even with advanced 
artificial intelligence techniques, and while 
classifying texts into rhetorical steps has now 
achieved reasonable accuracy (72.6% on 
moves and 72.06% on steps as reported by 
Pendar, Babu, & Cotos, 2012), it may never 
be possible to achieve complete accuracy3. 
Since AWE research does not yet offer insights 
into how feedback inaccuracies may or may 
not disrupt students in the act of writing, and 
since RWT’s accuracy was barely satisfactory 
at the time of this research, we considered it a 
unique opportunity to gain some insights into 
how inaccurate feedback may affect learners’ 
thrust for the tool.
As expected, data showed that trustworthi-
ness was indeed related to students’ perceptions 
of feedback accuracy (Table 5). In the stimulated 
recalls, all nine participants mentioned being 
skeptical, and eight of them commented on “im-
precise” feedback. Participant 2 stated “I was 
surprised that the feedback was this inaccurate;” 
he had anticipated more accurate feedback even 
though this limitation was explicitly acknowl-
edged when the tool was introduced in class. 
In the surveys, five of nine participants linked 
skepticism about trusting automated feedback 
to the tool’s weaknesses. “Feedbacks provided 
by computer were inaccurate so I had to click 
disagree button and reanalyzed it,” one partici-
pant explained. It is worth mentioning here that 
reanalyzing meant confirming or disconfirming 
the functional meaning he intended to express, 
which is actually encouraging because this 
underlies intense thinking processes. Another 
student stated, “I would like to use the research 
writing tutor for my research only if the result of 
analysis is accurate.” This connection of inac-
curacies to the willingness to use the RWT tool 
again was also common in the qualitative data.
Another tendency in the qualitative data 
was for participants to speak of trust in au-
tomated systems or the RWT in terms of a 
comparison of computer-generated feedback to 
that provided by human readers, which seems 
to be another factor influencing the degree of 
trust. In stimulated recalls, seven of the nine 
participants contrasted feedback generated by 
automated systems with feedback provided by 
peers or the teacher. One student stated that 
“peer feedback is more specific to the content,” 
implying an option that computerized feedback 
could not offer. Yet another learner indicated that 
“writing is quite personal. It should be judged 
by a person or people instead of software.” 
This comment is a hint of distrust in computer-
generated feedback in general and a preference 
for human feedback.
Nevertheless, students’ responses to 
Likert-scale items gauging trust in automated 
systems suggest that that they did not com-
pletely distrust AWE tools and liked the idea 
of computer evaluating their texts. Although 
none of the participants strongly agreed with 
the statement “I trust automated writing evalu-
ation tools,” other data indicate that for some 
students, especially for deliberate interactants, 
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noticing inaccuracies in the feedback did not 
seem to stop them from using the feedback for 
draft improvement.
DISCUSSION
In light of our findings, two major conclusions 
can be made. First, it can be concluded that the 
nature of interaction and the extent to which 
learners interacted with RWT yield evidence 
that all three types of feedback provided 
multiple opportunities for engagement with 
the Introduction revision task in ways that are 
appropriate to individual learner characteris-
tics. Second, it can be attested that, given such 
opportunities, the level of linguistic difficulty 
required for task completion was appropriate for 
learners with targeted characteristics. What do 
these principal findings mean and how do they 
contribute to expanding the existing empirical 
knowledge space?
Interactivity varied among participants, and 
variability in their interactions with different 
RWT feedback types suggests that, by being 
exposed to different feedback options, they had 
the opportunity to decide which feedback to 
interact with and how. Some students submitted 
multiple drafts, some clicked on sentences a 
lot, and others accessed the step-level feedback 
more frequently, thus adopting means of engag-
ing with their text in ways personal to them. In 
many cases, the step feedback was accessed 
more frequently than other types of feedback, 
which may be indicative of genuine interest 
in this type of discipline-specific feedback. 
It is also conceivable that since this kind of 
feedback was offered as a roll-down option, 
not being salient at all times, it required more 
frequent hovering and clicking. Those who 
accessed the sentence-level feedback more ap-
peared to cognitively engage with their texts, 
an observation that finds support in previous 
research noting cognitive and learning styles 
as learner characteristics that impact students’ 
individualized interactions with CALL pro-
grams (Dornyei & Skehan, 2003; Heift, 2002; 
Pujola, 2002). Additionally, considering that 
realizing rhetorical functions requires the use of 
lexical signals, the metalinguistically formulaic 
nature of WRT feedback may have encouraged 
learners to return to their writing and more 
closely consider the detailed features of their 
texts (Yang, 2004), thereby allowing them to 
engage more thoughtfully with their writing 
(Nix & Wylie, 2011).
Variability existed not only in the type of 
feedback the participants accessed, but also in 
the strategies with which it was accessed. This 
study shows that learners’ employed particular 
interaction behaviors, characterized as deliber-
ate and exploratory, having the opportunity to 
control their own pace in accessing feedback 
when they needed it most. Beyond this study, 
these behaviors may be indicative of two dif-
ferent “learner personas” that Heift (2002) clas-
sified as browsers and adamants. The learners 
employing exploratory strategies were browsing 
through the different types of feedback thus 
making sporadic revisions, while those who 
employed deliberate interaction strategies were 
more adamant and persistent, systematically 
revising their output modifications.
Although learners engaged in behaviors 
unique to them, this is not to say that the strate-
gies they used are necessarily effective. Since 
the evidence obtained in this study is not suf-
ficient to make claims regarding this assump-
tion, it is important to further investigate the 
Table 5. Trust themes 
Open-ended survey 
q-ns
Stimulated recalls Likert-scale
Skepticism about trustworthiness of RWT/
AWE tools
5/9 (56%) 9/9 (100%) 5/9 (56%)
Notation of inaccuracies of RWT feedback 7/9 (78%) 8/9 (89%) N/A
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development and use of feedback interaction 
strategies, especially because earlier research 
indicates that strategic use of AWE feedback can 
be related to both positive and negative impact 
not only at pragmatic but also at cognitive, 
affective, and intrinsic levels (Cotos, 2012). 
Better understanding of the strategies learners 
use as they incorporate automated feedback is 
important, for effective use of learning strategies 
is a necessary skill for budding writers (Hayes & 
Flower, 1980). To develop such a skill, learners 
may need more support and guidance prior to 
or during their interactions with RWT. Training 
learners on the types of effective strategies, an 
influential component affecting how learners 
acquire complex skills (Block & Parris, 2008; 
Graham, MacArthur, Graham, & Fitzgerald, 
2006), may be a necessary next step in scaf-
foldings students’ learning with RWT. Hyland 
(2003) argues that one goal of AWE use in 
teaching writing should be to help students 
adopt strategies for discerning both strengths 
and weaknesses in their writing.
Learners’ interaction in this study is not 
only descriptive of their different feedback 
preferences and uses but is also indicative of 
how appropriate the feedback was in balancing 
the level of linguistic difficulty. It seems that 
deliberate interactants focused more on iterative 
revisions, while exploratory interactants tended 
to sporadically access both the feedback and 
the help options provided in RWT in the form 
of step definitions and examples. For the latter, 
perhaps, the level of linguistic difficulty was 
higher because they needed to confirm their 
understanding of rhetorical functions before 
being ready to modify their output. In Heift’s 
(2002) study, for browsers, who were beginners, 
the level of linguistic difficulty was higher, and 
for adamants, who were advanced learners, the 
difficulty level was lower. Our assumption about 
the exploratory and deliberate interactants, 
respectively, is the same.
These two interaction patterns can also 
be interpreted as evidence of appropriateness 
for individual learner characteristics. Adopting 
these patterns appeared to be a conscious choice, 
which suggests that RWT feedback allowed for 
creating a personalized experience the learners 
were able to control. Learner control can be 
linked to the non-prescriptiveness of the feed-
back, as it was the case in Cotos (2010) where 
such feedback supported learner control and 
encouraged modified interaction.
The control our participants exerted dur-
ing the revision task may have increased their 
positive opinions about RWT’s appropriateness 
since positive attitudes towards a computer-
based tool may be resultant of learners’ ability 
to control the learning process (Wang & Xian, 
2011). The empowerment students feel when 
they have the opportunity to self-regulate their 
learning experience has been found to boost 
positive opinions about a computer-based tool 
(Nix & Wylie, 2011). In our study, the partici-
pants were empowered not only to self-regulate 
how to use and respond to feedback, but also 
to provide recommendations for improvement 
that would incorporate their needs and learner 
characteristics in the design of the program. 
This fact too may have increased their optimism 
about RWT’s future usefulness and willingness 
to use the RWT again.
Since our interpretations of potential use-
fulness of RWT draw on perceptions, a number 
of other factors that could have influenced 
learners’ perceptions are worth mentioning as 
well. It is possible that the short turnaround 
time in which students received automated 
feedback positively impacted their response 
to the future promise of the RWT. Grimes and 
Warschauer (2010), for instance, maintain 
that optimism about AWE may be resultant 
of the immediacy of the feedback, which in 
turn promotes positive attitudes towards this 
technology. Along the same line of thought, 
Li and Akahori (2008) suggest that the more 
personalized the feedback, the more effective 
the language learning experience. Our findings 
likewise reveal students connecting helpfulness 
with the individualized nature of the feedback.
Negative perceptions can be traced back to 
the participants’ limited trust in RWT and the 
accuracy of its feedback. The issue of trusting 
the computer typically arises when human 
judgment is perceived as the golden rule, and 
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the tendency of our learners to compare RWT 
feedback to human feedback only corroborates 
previous research (Chen & Cheng, 2008; Yang, 
2004). This factor, however, did not impede 
the students’ willingness to use the tool in the 
future provided the feedback is more accurate. 
Also, at times faulty feedback seemed to prompt 
enhanced cognitive processing whereby learn-
ers engaged in a more careful inspection of 
their written drafts, identifying both the strong 
and the weak aspects of the writing. Cotos 
(2011) discovered that the mismatch between 
learners’ communicative intent and automated 
feedback on rhetorical moves triggered noticing 
of negative evidence, which led to enhanced 
understanding and output modifications – all 
being elements of an iterative learning cycle. 
Moreover, in that study participants often 
realized that what they thought was erroneous 
feedback was, in fact, a shortcoming in their own 
understanding of certain rhetorical functions, 
which they were then able to clarify. Grimes 
and Warschauer (2010) recommend that auto-
mated feedback be provided in addition to the 
instructor’s feedback, as the amount of feedback 
the student receives is doubled. We expect 
that integrating both instructor and automated 
feedback in the tool’s interface (as is the case 
in Criterion) will be positively perceived by 
RWT users in the future.
CONCLUSION
In this study, guided by the learner fit criterion in 
Chapelle’s (2001) CALL evaluation framework, 
we explored the potential effectiveness of RWT, 
an emerging AWE tool the development of 
which requires formative evaluations to inform 
its operational design as well as to validate its 
contextual use. Our data show that the differ-
ent types of automated feedback generated by 
RTW provide various opportunities for learners 
to engage with the Introduction revision task 
at a useful level of difficulty and to stimulate 
interaction that is appropriate to their individual 
characteristics.
There are limitations to this research which 
should be noted. A shortcoming apart from the 
small population sample is the lack of attention 
to learner output, as analysis of the modifi-
cations students made to their drafts during 
interactions with the RWT was not part of our 
goal. Considering that the writing production 
and activity during revision are inseparable 
processes (Ellis, 2004; Ellis & Calvo, 2006), 
we will explore specific modifications students 
made along multiple analyzed drafts in our 
future work. Additionally, because data for 
this study were collected amidst development 
of the RWT, participants’ access to the tool 
was limited to a one-time use in class. Future 
research on this AWE tool will also involve 
learners’ prolonged use of more accurate RWT 
feedback extending beyond in-class interactions 
and through drafting of multiple sections of the 
research article. Finally, additional focus should 
be placed on the role of specific individual 
characteristics in terms of field-dependency 
versus field-independency.
Evaluating a tool still under development 
is a unique approach and a challenging task, 
especially when it comes to interpretations and 
generalizability. However, our results are very 
informative for the intended purpose of RWT, 
being the first building block for its effective-
ness evaluation argument. We also hope that this 
work not only helps build the growing body of 
knowledge about L2 writers’ interactions with 
AWE systems, but also motivates the emergence 
of more principled approaches to AWE design, 
evaluation, and implementation.
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ENDNOTES
1  A move is defined as a “discoursal or rhetorical 
unit that performs a coherent communicative 
function in a written or spoken discourse” 
(Swales, 2004, p. 228). Each move contains a 
number of ‘steps’, and these steps are fulfilling 
particular functional meanings, which may 
be obligatory and/or optional depending on 
the norms adopted by field-specific discourse 
communities.
2  Criterion contains a Writer’s Handbook; 
MyAccess! has a Writing Coach.
3  Accuracy has two dimensions: precision – 
“how often the human and system agree on 
system assignments, and recall - how often 
the human and system agree on human as-
signment” (Quinlan, Higgins, & Wolff, 2009, 
p. 14). Or, in other words: precision is the 
proportion of the items assigned to a given 
category that actually belongs to it, and recall 
is the proportion of the items actually belong-
ing to a category that were labeled correctly.
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APPENDIX
Post-Task Likert-scale Survey
PART A: To what extent do you agree with the 
following statements? (Please circle one)
1.  I found the Research Writing Tutor difficult to use.
 Strongly Disagree Disagree  Agree Strongly Agree
 1 2 3 4
2.  I understood all the different types of feedback.
 Strongly Disagree Disagree  Agree Strongly Agree
 1 2 3 4
3.  The feedback made me think twice about my writing.
 Strongly Disagree Disagree  Agree Strongly Agree
 1 2 3 4
4.  The tool worked well for me.
 Strongly Disagree Disagree  Agree Strongly Agree
 1 2 3 4
5.  I looked at the feedback for each sentence I wrote.
 Strongly Disagree Disagree  Agree Strongly Agree
 1 2 3 4
6.  I looked at the feedback about the steps I needed to work on.
 Strongly Disagree Disagree  Agree Strongly Agree
 1 2 3 4
7.  Even if the feedback were accurate, I would not change my writing based on it.
 Strongly Disagree Disagree  Agree Strongly Agree
 1 2 3 4
8.  I would not use RWT outside of this class.
 Strongly Disagree Disagree  Agree Strongly Agree
 1 2 3 4
9. I don’t think the website will be very useful to students like me.
 Strongly Disagree Disagree  Agree Strongly Agree
 1 2 3 4
10. I trust automated writing systems.
 Strongly Disagree Disagree  Agree Strongly Agree
 1 2 3 4
PART B: How do you think the Research Writing Tutor could be improved?
